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Abstract 
According to specialist literature, the current development of agglomerations is by large 
urban areas evolving by the expansion and structural transition of larger urban zones, 
where “the formerly hierarchic division of settlements with a different size and  role is 
replaced by horizontal cooperation, linking into a network” (Enyedi 2012, p. 17). The 
aim of the present paper is to examine, how equal the domestic large cities and their 
agglomeration can be considered by their development and competitiveness, and if there 
is an economic basis  for them to cooperate horizontally in a network in the present case. 
The authors use different methodological approaches to examine the development and 
competitiveness of cities and their agglomeration, and spatial autocorrelation 
circumstances to model the economic base of outlined cooperation. 
Keywords: cities, catchment areas, accessibility, development, competitiveness, spatial 
autocorrelation. 
Introduction 
In national and international scientific literature, highly significant findings have been 
published in recent years on the socio-economic relations of cities and their catchment 
areas. The statement is particularly noticeable in regards to the current development of 
the catchment areas in the metropolitan regions, which were created by the extension and 
internal structural transformation of the major agglomerations; the previous hierarchical 
arrangement is being replaced by the horizontal cooperation and networking of 
settlements of different sizes and roles, but of the same rank (Enyedi 2012, p. 17). The 
purpose of this present study is to examine how cities and their city-regions in Hungary 
can be regarded as equal from the point of view of development and competitiveness as 
well as if there are economic grounds for their horizontal cooperation and networking. 
Prior to the actual analysis, it is important to refer to the most relevant connections to the 
questions in the scientific literature. 
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Space is a term used for that which is connected to a settlement through a certain or a 
number of functions, as the catchment area of a given municipality. Function-based 
centre-periphery relations play a fundamental role in the spatial organisation of society 
(Benedek 2000). One of the first critical studies on catchment areas in Hungary was the 
two-part study of Pál Beluszky (1970) published in the periodical of Regional Statistics. 
He states in this study that central functions and services are delivered in the central 
settlement – in many cases a town – for the catchment area, this functional role is more 
significant than the sheer population size of the central settlement.  
The importance of studying catchment areas and agglomerations as well as the 
outstanding role of relationships in cities, catchment areas and city regions is indicated by 
numerous researches and scientific analyses (inter alia OECD and ESPON studies). In 
addition, this topic is represented in many official documents, e.g. in the urban-oriented 
Leipzig Charter of the EU (2007): 
“An equal partnership between cities and rural areas as well as between small-, 
medium-sized and large towns and cities within city-regions and metropolitan regions is 
the aim. We must stop looking at urban development policy issues and decisions at the 
level of each city in isolation. Our cities should be focal points of city-regional 
development and assume responsibility for territorial cohesion. It would, therefore, be 
helpful if our cities would network more closely with each other at European level.” 
As the scientific literature points out, successful economic areas are in the 
surroundings of major cities, but it does not mean that the success of the city region 
depends on the city (Dunford–Perrons 1994).  
The catchment areas frequently overlap each other with the intensity of the effect of 
functions falling at different rates as the distance increases from the centre (Taylor 2004).  
Concerning the relations between cities and their catchment areas, Coombes and 
Raybould (2004) pointed out that the smaller settlements of the commuter zones receive 
relocated jobs from central areas in more and more cases. In several states of Europe, the 
state bodies understood that city region oriented strategies are needed instead of focusing 
on the major cities assuming that coordinated developments promote development in the 
catchment areas (Adam 2003, Hoggart 2012); as proposed by the Leipzig Charter (2007).  
Despite the close interrelatedness and mutual dependence between the city and its 
catchment area, unfortunately, the relationship is frequently subject to serious strains 
(Schuh–Sedlacek 2002). 
There are several potential methods to delimit and analyse towns, cities and their 
catchment areas (Kovács 1987, Hajdú 1994, Mokos 1998, Győri 2000, Kovács 2002). 
Since the approach of this work is quite different from the previous ones, it only refers to 
those delimitation methods that are considered important based on the work of Norbert 
Bodor és János Pénzes (2012). Based on this, gravity models (Kiss–Bajmócy 2001, 
Pénzes 2005) and GIS devices can be distinguished among the deductive testing 
methods. There are empirical methods, such as the ankét method, the customer counting 
method, the evaluation of long-distance telephone calls.  
A further option is to analyse how some stages of the agglomeration process take 
place in a major urban agglomeration instead of simply delimiting a catchment area. This 
is about analysing the real relationships between the main city and the attracted 
settlements to delimit major urban agglomerations (Kovács–Tóth 2003). 
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Description of the methods and objectives 
The purpose of the present study, for multiple reasons, is not to follow the previously 
described methods. On the one hand, no data is available for such delimitations as the 
data of the 2011 census (commuting, employment structure) were not available when the 
research was conducted. On the other, the authors did not wish to model real 
relationships while delimiting catchment areas, i.e. which settlement belongs to which 
central city based catchment area. In this regard, the authors believe that in certain areas 
of the country – as will be outlined in the study – some settlements are not only a 
hinterland of a great city, but may be related to more of them, fundamentally affecting 
the spatial structure of the country. It is possible to determine which centre attracts a 
given town in a stronger way, but it would be a very different approach for this analysis. 
The main purpose of the study is to show how similar or how different the major cities of 
Hungary are from their catchment areas in economic terms. A group of  settlements was 
used that are in equal distance and time from the central city as a theoretical catchment 
area, i.e. an area from which the city attracts resources and on which the city exerts direct 
positive or negative economic influences. This approach is practically the same as the 
calculations determining the potential service area of a corporation.1 The comparison 
between centres and catchment areas is by no means unique in Hungarian scientific 
literature. In a slightly different approach, János Pénzes conducted and published a 
similar research on the spatial structure of north-eastern and north-western Hungary 
(2013).  
Concerning single cities, the authors are aware that the real catchment areas are not 
the same as the settlements subject to the analysis. In most cases, they form only one part 
of the actual catchment area or in case of several major cities, especially in case of the 
capital city, the real catchment area is somewhat larger. 
The aspects of accessibility were considered during the determination of theoretical 
catchment areas (hereinafter catchment areas). Specifically, those settlements, whose 
geometric centre is located 30 or 45 minutes by road from the geometric centre of the 
given central settlement, were grouped into the respective catchment area. The data of the 
settlements in the catchment area were totalled to calculate the required indicators. It also 
follows from this calculation method that it only gives an average value for the catchment 
areas, which necessarily blurs or may blur the regional differences among the affected 
settlements. This must be taken into account when evaluating the results.  
Accessibility-based delimitation of the theoretical catchment areas, as opposed to the 
traditional frameworks, was chosen as a technique because when making sub-regional or 
district level studies, the examination would be bounded by the county borders in any 
case, which are often overlapped by the catchment area relationships. (Szalkai 2010). The 
study might have been carried out by using “functional urban areas” (Sütő 2008), but 
their delimitation still reflects the conditions of 2001; so it was considered that the 
current accessibility relations based delimitation could also highlight important 
 
1 The calculations were performed by running Service Area calculations in the Network Analyst of the ESRI ArcGIS 10 
software. 
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relationships. A similar problem arises if the method of agglomeration delimitation is 
used. The study of Hajnalka Lőcsei (2004) is a good example for this approach. The use 
of the accessibility analysis was only limited by the fact that only a nation-wide dataset 
was available, thus, it was not possible for to analyse cross-border catchment area 
relationships (see different approaches on this subject at Kovács 1990, Hardi 2008). 
Although the results were also given for the group of settlements available within 45 
minutes, the study focused on the group of settlements available within 30 minutes, as a 
closer relationship could be assumed in this case. When determining the minute-borders, 
it takes into account the findings of the international scientific literature according to 
which most travel to work journeys are shorter than 30 minutes even in such major 
metropolitan regions like Los Angeles (Giuliano–Small 1993). The study chose not to 
use the distance suggested by the results of the scientific literature, so  calculations were 
carried out taking into account both  30 and 45 minute time frames. The need for such 
approaches is underlined by the fact that the size and growth potential of the urban 
markets are determined by the accessibility of their catchment areas (Muller 1977, p. 29).  
Therefore, in this respect, the use of long-distance thresholds may be regarded as 
arbitrary; the study chose these as the boundaries, within which those settlements are 
situated, which are or can be in a meaningful relationship with the indicated central 
settlement. This is only a theoretical relationship, as it is possible that within the indicated 
distance thresholds or in some cases even beyond them there are such settlements, which 
can affect the central town and vice versa. With the different directional effects, it cannot be 
forgotten that next to the economic force of agglomeration (centripetal force), which 
facilitates city growth and the formation of spatial groupings, the repulsive force of the big 
city will appear as well. Thus, the advantages of this grouping are limited, because when 
transport costs increase, cheaper production costs can be suppressed (Haggett 2006). These 
tests were performed by using several methods. 
Initially, the study tried to demonstrate the economic aspects of development by 
calculating per capita taxable incomes and unemployment rates. It is assumed that these 
two indicators clearly illustrate the spatial differences in development taking into account 
the current domestic relations. Although the use of other indices and indicators would be 
justifiable, these two indicators were used for the sake of simplicity. On the spatial 
structure of incomes, János Péter Kiss (2008) found that its size and changes are usually 
synchronized with the development of GDP. However, there are very significant 
differences in the spatial structure of GDP and that of incomes. Kiss also points out that 
the regional inequalities of incomes are smaller than that of GDP. Concerning the spatial 
pattern of unemployment, Hajnalka Lőcsei (2010a) has identified that it has been 
relatively stable since the second half of the 1990s and essentially reflects the spatial 
structure of development. As Lőcsei (2010b) also explains the area bounded by the 
capital city and its agglomeration, Lake Balaton, the region's motorways and the Austrian 
border area have the best unemployment figures. Inner periphery settlements situated east 
of an imaginary line connecting Balassagyarmat with Békéscsaba, outlying South 
Transdanubian and the north-eastern borders, as well as the Middle-Tisza area, are in the 
worst state. 
This delimitation of the catchment areas results in the problem that the catchment 
areas overlap each other. This is certainly true in practice, although the paper does not try 
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to delimit them in line with the effect intensity of the gravity method, i.e. the given 
settlement can even be in the catchment areas of several centres. There are even such 
cases (for example, Szeged, Hódmezővásárhely), when two centres are in the 
neighbourhood of each other. It is considered that the development of the given attracted 
settlement, may, on the one hand, be explained by its geographic location (i.e. which 
region of the country it lies in ), the position of the centre(s) attracting it as well as, in 
particular, by how many attraction centres are available within 30 minutes. The latter, of 
course, represents only a potential opportunity, the effect of which is difficult to measure. 
Nevertheless it must be considered. 
Figure 1 
Grouping of settlements by 30-minute catchment areas of major cities, 2011 
 
Source: Own compilation. 
If we accept that the centre-catchment-area-relationship has a decisive importance in 
the spatial organisation of society, it is worth looking at what is the relationship between 
their economic strength. Put simply, how can the city and its surroundings mutually 
support each other or does the centre just drain the energy of the catchment area? The 
examination is about the economic basis of the potential links between the city and its 
environs. Of course, it is only one possible method to approach the relations between the 
city and its environs. The works of Viktória Szirmai (2007, 2009), taking into account the 
social factors, provide a good example for such assessments.  
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The development of cities and their catchment areas 
Based on 2011 data, in most cases – with the exception of three settlements – central cities 
always have a higher per capita income than their catchment areas. These exceptions are 
county towns, namely Érd, Tatabánya and Hódmezővásárhely; the other centre, which is 
significantly more developed than the local centre (at the former two it is Budapest, at the 
latter it is Szeged), is included in the catchment area because of the overlap between the 
catchment areas, causing the difference. Normally, the centres have an average value of 
about 20 percentage points higher than the average value of the settlements in the 
catchment area. Sopron slightly stands out from the income data of its catchment area while 
the largest difference can be seen in respect of Nyíregyháza. It is not surprising that 
Székesfehérvár and Budapest have the highest figures among central cities, nor the crucial 
role played by the Budapest agglomeration (It can be seen from the data of the catchment 
areas of Érd and Tatabánya). 
Table 1 
Per capita income in the studied settlements and their catchment areas 
 as a percentage of the national average, 2011 
(percent) 
Capital city, county towns Central settlement 
30-minute 45-minute 
catchment areas 
Békéscsaba 96 81 78 
Budapest 133 124 113 
Debrecen 106 71 79 
Dunaújváros 126 113 123 
Eger 114 80 89 
Érd 120 130 124 
Győr 123 110 108 
Hódmezővásárhely 84 97 87 
Kaposvár 95 71 85 
Kecskemét 107 81 117 
Miskolc 100 88 83 
Nagykanizsa 106 75 88 
Nyíregyháza 104 67 81 
Pécs 100 79 82 
Salgótarján 93 72 83 
Sopron 90 88 102 
Szeged 102 76 85 
Székesfehérvár 135 113 124 
Szekszárd 121 89 90 
Szolnok 115 81 85 
Szombathely 117 102 99 
Tatabánya 110 122 128 
Veszprém 117 103 105 
Zalaegerszeg 113 91 97 
Mean 120 109 110 
Source: Own compilation. 
Looking at changes over time, it can be seen that from 2001 to 2011 – with the 
exception of Érd – there was a greater shift in case of each catchment area than in the 
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case of its centre. Concerning the centre and its catchment area, the average displacement 
difference was nearly 40 percentage points over the period of ten years. Within this, the 
catchment area of Dunaújváros shows the most significant shift compared to the centre. 
That is, the lower initial base catchment areas show a slightly faster growth than their 
centres. Nevertheless, the basic conditions, i.e. the relative maturity of the centre 
compared to the surrounding areas, continues to exist.  
Regarding unemployment rates, the situation is similar to that of per capita incomes, as 
with the exception of Dunaújváros, Hódmezővásárhely and Tatabánya, the unemployment 
in the catchment area is always higher than in the central settlement. On average, the 
difference is two-percentage points. In this regard, the biggest differences are in 
Nyíregyháza, Debrecen and Eger (7.0, 6.1 and 5.0% respectively). 
Examining the temporal changes of the unemployment rate it can be generally stated, 
that in line with the national processes, there was a growth in all centres and catchment 
areas from 2001 to 2011. However, in the context of where unemployment increased 
further, in the centre or the catchment area, the picture is very mixed. There were 11 such 
centres (including Budapest), where the rise in unemployment was slower than in the 
centre during the analysed period, while 13 cases showed an opposite trend. 
Table 2 
Unemployment rate in the examined cities and catchment areas, 2011 
 (percent) 
Capital city, county towns Central settlement 
30-minute 45-minute 
catchment areas 
Békéscsaba 9.0 9.7 10.0 
Budapest 3.9 3.9 5.5 
Debrecen 8.6 14.5 13.2 
Dunaújváros 7.0 6.2 5.0 
Eger 6.9 11.9 12.1 
Érd 4.0 4.2 4.8 
Győr 4.3 4.7 5.3 
Hódmezővásárhely 6.5 6.3 7.8 
Kaposvár 8.0 12.4 10.5 
Kecskemét 7.5 8.2 5.3 
Miskolc 10.3 13.1 13.9 
Nagykanizsa 8.2 12.7 9.0 
Nyíregyháza 8.5 15.5 13.6 
Pécs 7.4 11.5 10.8 
Salgótarján 15.3 15.7 12.4 
Sopron 1.8 2.1 3.7 
Szeged 5.8 7.6 8.3 
Székesfehérvár 6.0 6.3 4.9 
Szekszárd 6.3 8.5 9.1 
Szolnok 7.5 9.9 9.5 
Szombathely 3.8 4.7 5.5 
Tatabánya 5.8 4.8 4.3 
Veszprém 5.4 7.0 7.4 
Zalaegerszeg 5.5 7.3 6.8 
Mean 5.6 6.6 6.7 
Source: Own compilation. 
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The reasons may be quite complex in this matter. One explanation could come from 
the agglomeration processes; that is, among the highly educated population that moved 
into the catchment area (Forray–Hives 2009), the rise in unemployment is somewhat 
lower than in the centres, despite the rise in graduate unemployment that affects the 
highly educated population. This can be an explanation for the situation in Budapest 
although it is true that this study does not undertake the detailed exploration of the 
causes. The situation is completely different in a recessionary area such as in Békéscsaba 
and its surroundings. The biggest difference between the centre and the catchment area 
was recorded here in favour of the catchment area. In this case, the economic crisis 
exerted a stronger effect on the centre of the underdeveloped region than on the 
regionally and nationally less developed and more unemployment-stricken catchment 
area.  
Examination of competitiveness 
It is also worth considering the competitive position of a given town and catchment area. 
On the competitiveness of cities, several important studies were published in the scientific 
literature in Hungary (Lengyel 2003, Nemes Nagy 2004, Egedy 2012). In this study, the 
factorization method of Nemes Nagy (2004), who made calculations (formula 1) on 
domestic micro-regions and cities, is used:  
Population
eopleActiveagep
eopleActiveagep
Employees
Employees
Income
Population
Income

   (1) 
In the measurements, ‘earning’ means earnings generated in a given settlement and 
subject to personal income tax liability, the number of employees means the number of 
taxpayers in a given year, people aged 18–59 are regarded as active age people while the 
‘population’ stands for the number of permanent residents.  
The income per taxpayer essentially approximates the productivity of the economy of 
each accessibility group. The proportion of taxpayers in the working age population gives a 
reasonable estimate for the employment level. However, the proportion of active age people 
in the population, which is a specific age structural indicator, indicates a potential 
workforce reserve due to the high proportion of working age people (Nemes Nagy 2004).  
After some mathematical transformation (the logarithm of the values should be 
calculated), the multiplication is transformed into a much more manageable amount, 
according to the following formula (Formula 2):  
)
Population
eopleActiveageplog()
eopleActiveagep
Employeeslog(
)
Employees
Incomelog()
Population
Incomelog(

     (2) 
The outlined defactorisation was used for region typing. The logarithm was to compare 
the size of the different factors with each other. Based on these calculations – in accordance 
with the results of Nemes Nagy – it was found that productivity differentials are mainly 
behind the income differentials while the effect of the structural factors is very low. The 
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basis of the typing is the relationship of the values of each city and catchment area, with the 
national average in case of the household incomes, as well as their underlying three factors. 
Taking his technical solutions, in Annex 1 and 2, the factors above the national average 
were labelled 1 and those below the average 0 (the first number is always the symbol of 
household incomes, while the second is that of productivity, the third is employment and 
the fourth is the structural factor). Areas with above average household incomes are 
considered to be competitively advantaged areas and those with below average incomes are 
considered to be competitively disadvantaged areas. Within this, a complex competitive 
advantage is detected if the area has above average values in all three components of 
household incomes while there is a multi- or single-factor competitive advantage if that 
condition is fulfilled in the case of only one or two factor(s). The nature of the competitive 
disadvantage is interpreted in the analogy of this (Figure 2, 3). In the figures, the left signal 
always means the centres, while the right signal represents the 30-minute catchment area. 
Based on the calculations performed on 2011 data, the differences were very significant 
in respect of the centre and its catchment area. Dunaújváros is in the best position since 
here the centre and the 30-kilometer catchment area have a complex competitive advantage. 
In the case of Budapest, Érd, Győr, Székesfehérvár, Szombathely, Tatabánya and 
Veszprém, both the centre and the catchment area are competitive on the basis of one of the 
underlying factors. In contrast to this, Debrecen, Eger, Kecskemét, Miskolc, Nagykanizsa, 
Nyíregyháza, Pécs, Szeged, Szekszárd, Szolnok and Zalaegerszeg show such examples, 
where the competitive centres are surrounded by competitively disadvantaged catchment 
areas. Békéscsaba, Hódmezővásárhely, Kaposvár, Salgótarján and Sopron are such cities 
where both the centre and the catchment area are competitively disadvantaged. 
In respect of the change between 2001 and 2011, the situation is different since there is 
no such city where the change in both the centre and the catchment area would be 
competitive in a complex way compared to the national average. In the case of Miskolc, 
Nyíregyháza and Tatabanya, it can be seen that both the centre and the catchment area 
showed one of the types of competitiveness during the transformation. Érd is the only city 
where the centre is competitive, but the surrounding areas are competitively disadvantaged. 
Concerning the vast majority of cities, to be more precise in the case of 16 great cities, the 
combination of a competitively disadvantaged centre and a competitively advantaged 
catchment area is typical. As for Hódmezővásárhely, Sopron, Szombathely and Szekszárd, 
in the indicated period, the changes negatively affected the competitiveness of both the city 
and its catchment area.  
REGIONAL STATISTICS, 2014, VOL 4, No 1: 100–119; DOI: 10.15196/RS04107
SAME OR DIFFERENT DEVELOPMENT PATH? 109 
 
Fi
gu
re
 2
 
C
om
pe
tit
iv
en
es
s o
f t
he
 st
ud
ie
d 
se
ttl
em
en
ts 
an
d 
th
ei
r c
at
ch
m
en
t a
re
as
, 2
01
1 
 
 
So
ur
ce
: O
w
n 
co
m
pi
la
tio
n.
 
C
om
pl
ex
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
M
ul
ti 
fa
ct
or
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
Si
ng
le
 fa
ct
or
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
Si
ng
le
 fa
ct
or
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
M
ul
ti 
fa
ct
or
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
C
om
pl
ex
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
 
REGIONAL STATISTICS, 2014, VOL 4, No 1: 100–119; DOI: 10.15196/RS04107
110 GÉZA TÓTH – ZOLTÁN NAGY  
  
Fi
gu
re
 3
 
Co
m
pe
tit
iv
en
es
s o
f t
he
 st
ud
ie
d 
se
ttl
em
en
ts
 a
nd
 th
ei
r c
at
ch
m
en
t a
re
as
, 2
00
1–
20
11
 
 
So
ur
ce
: O
w
n 
co
m
pi
la
tio
n.
 
C
om
pl
ex
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
M
ul
ti 
fa
ct
or
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
Si
ng
le
 fa
ct
or
 c
om
pe
tit
iv
e 
ad
va
nt
ag
e 
Si
ng
le
 fa
ct
or
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
M
ul
ti 
fa
ct
or
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
C
om
pl
ex
 c
om
pe
tit
iv
e 
di
sa
dv
an
ta
ge
 
REGIONAL STATISTICS, 2014, VOL 4, No 1: 100–119; DOI: 10.15196/RS04107
SAME OR DIFFERENT DEVELOPMENT PATH? 111 
Spatial autocorrelation analysis 
After presenting the process and competitiveness indicators, the spatial relationships are 
examined, which are partly due to the interplay of the above-mentioned factors, from the 
aspect of spatial autocorrelation. The research of spatial autocorrelation, which is often 
only called LISA (Local Indicators of Spatial Association) in the international scientific 
literature, started following the path breaking work of Luc Anselin (1995). Local 
autocorrelation indices have been already used by several studies in Hungary (Tóth 2003, 
Bálint 2011, Tóth–Kincses 2011).  With the introduction of Moran's I, Luc Anselin 
(1995) developed the Local Moran's I statistic, which is one of the most commonly used 
methods to quantify and visualize spatial autocorrelation; in the paper, it is used to 
explore the spatial economic relations of large cities. Using the designation (1996) of 
Getis and Ord, I is defined as (Formula 3): 
  ,)Z(**)Z( N
1j
iij2
z
i
i ZWS
ZI 

 (3) 
where Z is the average of all units, Zi is the value of unit I,     is the dispersion of variable 
z for all observed units and Wij is the distance weighting factor between i and j units, 
which comes from the Wij neighbourhood matrix (basically Wij = 1 if i and j are 
neighbours and 0 if they are not). 
Using the Local Moran's I value, the negative values mean a negative autocorrelation 
and the positive ones a positive autocorrelation. At the same time, the function has a 
wider range of values than the interval of –1; +1. The indicator also has a standardised 
version, but at this time it is not dealt with. The Local Moran statistics are suitable to 
show the areas that are similar to or different from their neighbours. The bigger the Local 
Moran I value, the closer the spatial similarity. However, in case of negative values, it 
can be concluded that the spatial distribution of the variables is close to a random 
distribution. Concerning the Local Moran I, the calculations were carried for the per 
capita income and the unemployment rate at municipal level for 2001 and 2011. During 
the work, the results of the Local Moran statistic were compared with the initial data in 
order to be able to examine whether the high degree of similarity is caused by the 
concentration of the high or low values of the variable (Moran Scatterplots). As a first 
step, on the horizontal axis of the graph the standardised values of the observation units 
were plotted, while on the y-axis the corresponding standardised Local Moran's I values 
(average neighbour values) were plotted. The scatterplot puts the municipalities into four 
groups according to their location in the particular quarters of the plane: 
1. High–high: area units with high value, where the neighbourhood also has a high 
value. 
2. High–low: area units with high value, where the neighbourhood has a low value. 
3. Low–low: area units with low value, where the neighbourhood also has a low 
value. 
4. Low–high: area units with low value in which the neighbourhood has a high value. 
The odd-numbered groups show a positive autocorrelation, while the even-numbered 
groups a negative one.  
Of the local spatial autocorrelation indices, it is highly appropriate to choose a Local 
Moran I to search for spatially outlying values. Specifically, it shows where the high–low 
 S 2z
REGIONAL STATISTICS, 2014, VOL 4, No 1: 100–119; DOI: 10.15196/RS04107
112 GÉZA TÓTH – ZOLTÁN NAGY  
values are grouped in the space (HH–LL), and where those territorial units are, which are 
significantly different from their neighbours (HL–LH). In this case, the isolation and 
analysis of these four groups is important to ascertain how similar or different these large 
cities are if compared to their catchment areas. The use of four different clusters also 
provides an opportunity to examine the issue of whether or not a separate cluster can be 
isolated around the given city or is it the part of a larger structural unit? If the catchment 
area essentially forms a separate cluster, a theoretical situation can be assumed in which 
the cluster emerges like an island from the relatively undeveloped group of settlements. 
Of course, it will only very rarely be the case, for example, because of the intertwining of 
the catchment areas. 
This latter case may be one reason behind the development of larger spatial units, 
which are essentially about the merger of hot, as well as cold spots, (hot and cold spots 
mean the spatial concentration of high or low values).  
The calculations were performed on per capita incomes and unemployment rates for 
2001 and 2011. It can be said for both indicators that there was no fundamental change in 
the spatial picture of the clusters, so this study only deals with 2011. 
A large area in Northwestern Hungary and the Budapest agglomeration are essentially 
closely related hot spots (Figure 4), where the group of those municipalities, which are 
more advanced than the average, is closely linked.  In the corridors of motorways M6 and 
M3, several southern and eastern Hungarian settlements are also connected to this. There 
are also county seats in this block: Szombathely, Veszprém, Tatabánya; the catchment areas 
of these settlements are not separate from the broader environment, but essentially melt into 
it. A somewhat different situation can be observed in the case of Miskolc, Pécs and 
Zalaegerszeg. Smaller hot spots are also clearly outlined here; that is, the centre and its 
narrow catchment area are more advanced than the average, and they are similar to each 
other. Nyíregyháza and Debrecen should be distinguished among the county seats, as both 
of them can be regarded as spatial outliers (i.e. a settlement of spatially outstanding value) 
that is, such a central municipality, which is more advanced than the national average, but 
very sharply different from the developmental situation of its environment. Concerning the 
other county seats, a significant relationship cannot be established between the centre and 
its catchment area. It means that the changes in the degree of proximity (measured by road 
accessibility between municipalities) and the per capita income of neighbouring 
municipalities are not significantly correlated with each other.  
As for the unemployment rate, only minor differences can be seen compared to the 
preceding ones (Figure 5). The group of the best areas, that is, the cold spot, which has 
low values and is different from its environment, also covers roughly similar areas, but it 
is true that in this case the range of these regions is separated into two groups, one of 
them covers Budapest and its wider agglomeration, and the other a significant part of 
Győr-Moson-Sopron and Vas counties.  
Szeged, Pécs and Szombathely together with their catchment areas are also 
considered to be cold spots. The other towns of county rank do not show any significant 
relationship with their neighbours and their catchment areas in respect of the 
unemployment rate. 
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Figure 4 
The local similarity of the per capita income, 2011 
 
Source: Own compilation. 
Figure 5 
The local similarity of the unemployment rate, 2011 
 
Source: Own compilation. 
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Figures 4 and 5, showing the data of Northwest Hungary and the Budapest 
agglomeration, are suitable to evoke the thoughts of Enyedi (2012), who said that 
nowadays traditional urban agglomerations, which are made up by a central city as well 
as adjoining small towns and villages, are replaced by wide areas of metropolitan 
regions, where the big city remains the core, but it also has several sub-centres which are 
closely related due to the functional division of labour. “Such a metropolitan region is 
emerging around Budapest through the expansion of the Budapest agglomeration” (this 
region's peripheral towns are Tatabánya, Székesfehérvár, Kecskemét, Szolnok and 
Gyöngyös) (Enyedi 2012, p. 17). 
The scientific literature does not recommend comparing Local Moran's I indices with 
each other (Dusek 2013), unless the concerned indicators were calculated primarily using 
the same territorial matrix. At present, this is the case as between 2001 and 2011 only the 
secession of a few settlements modified the settlement matrix. Therefore, during the 
following analysis, the unstandardised Local Moran I indices will be compared with each 
other disregarding those significance levels, which were taken into account while 
determining the clusters.  
Table 3  
Unstandardised Local Moran I indices, 2001–2011 
Capital city, county towns 
Per capita income Unemployment rate 
2001 2011 2001 2011 
Békéscsaba –0.023 –0.108 0.2006 –0.165 
Budapest 8.254 4.792 1.2058 4.564 
Debrecen –0.640 –0.276 0.0407 –0.434 
Dunaújváros 4.249 1.819 0.5083 1.272 
Eger 1.094 0.393 0.1925 0.231 
Érd 3.788 2.955 0.9607 2.691 
Győr 5.052 3.136 0.8086 2.969 
Hódmezővásárhely 0.303 0.047 0.3227 0.027 
Kaposvár 0.236 0.094 0.2476 0.019 
Kecskemét 0.002 0.082 0.4095 –0.002 
Miskolc 0.438 0.545 0.0021 0.446 
Nagykanizsa –0.053 0.218 0.2140 0.135 
Nyíregyháza –0.775 –0.364 0.0192 –0.480 
Pécs 0.208 0.492 0.4505 0.427 
Salgótarján –0.442 –0.246 0.0818 –0.339 
Sopron 1.844 0.236 1.1863 0.283 
Szeged 0.040 –0.062 0.4248 –0.202 
Székesfehérvár 4.312 3.382 0.6490 3.239 
Szekszárd 0.694 0.131 0.1030 0.021 
Szolnok 0.000 0.241 0.3695 0.135 
Szombathely 4.357 1.949 0.7647 1.841 
Tatabánya 1.764 1.856 0.5324 1.757 
Veszprém 4.389 2.145 0.6047 1.994 
Zalaegerszeg 1.852 1.218 0.6126 1.177 
Source: Own compilation. 
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Concerning per capita income, in 2011, in the case of 19 of the 24 cities, the index 
was positive, in that, to some extent, the development of the centre was similar to that of 
the catchment area. In 2011, compared to 2001, the value of this indicator fell in 13 
settlements, that is, to some extent, there was a fall in the similarity between the centre 
and its environs. This indicates the weakening of the agglomeration processes. It can be 
seen that the sharpest declines were mainly detected at those Local Moran's I indices, 
which were in the positive range; despite the fact that the positive autocorrelation 
persists, its strength is considerably weakened. In 2011, among the examined settlements, 
Budapest was the most similar to its environment, while Nyíregyháza was the most 
different.  
In respect of the unemployment rate, in 2011, a positive Local Moran I index was 
seen in 18 of the 24 cities, but by 2011, compared to 2001, there were also 13 such cases, 
where the value of the indicator fell. Also in this case, those centres were affected by the 
positive changes, which were similar to their environment, i.e. in the relationship of the 
centre and its catchment area, the unemployment situation became more similar than ever 
before. In 2011 – similarly to per capita incomes – Budapest and Nyíregyháza 
represented the two extreme values. 
Summary 
Our calculations revealed that although in recent times the catchment areas of major 
cities overtook their centres in terms of the growth of per capita income, fundamentally 
they remained less developed than their centres. Looking at the unemployment rate, the 
situation is already different in so far that the centres are usually in a better position than 
the surrounding areas, but in recent times they were often characterised by more 
unfavourable processes than their hinterlands.  
Compared to the national average, the state of the competitiveness  reflects the basic 
territorial development conditions as those cities and their catchment areas proved to be 
competitive which were in relatively well-developed counties, while in the 
underdeveloped counties the competitive centre and the less-competitive catchment area 
was the most frequent matching. In particularly unfavourable cases, both units are 
competitively disadvantaged. Recent changes showed only a few examples where both 
the centre and its catchment area were characterised by advantageous competitive 
processes. Most frequently, the catchment area is in a competitively advantaged position, 
while its centre is competitively disadvantaged.  
The papers autocorrelation analysis shows that large cities and their catchment areas, 
in many cases, are part of a large structural unit – in this case it is also an area of 
northwest Hungary involving the Budapest agglomeration – and there are only a few 
cases where they are clearly separated as a stand-alone unit from the surrounding 
settlements.  
Thus, the results of the study clearly indicate that the economic potential of the 
metropolitan areas in Hungary (in various cities and their catchment areas) is quite 
different. There are such areas where the economic fundamentals of a mutual benefit 
based development are clearly detectable, but in most cases this is not typical. The 
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economic status of either one party or the other or even both of them hinders the 
unfolding of a healthy development. 
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Annex 
Competitiveness of the studied settlements and their catchment areas, 2011 
Capital city, county towns Central settlement 
30-minute 45-minute 
catchment areas 
Békéscsaba 0010 0011 0011 
Budapest 1110 1110 1110 
Debrecen 1111 0001 0001 
Dunaújváros 1111 1111 1110 
Eger 1110 0001 0001 
Érd 1101 1110 1110 
Győr 1110 1011 1011 
Hódmezővásárhely 0010 0010 0000 
Kaposvár 0010 0001 0001 
Kecskemét 1110 0001 1100 
Miskolc 1100 0001 0001 
Nagykanizsa 1011 0001 0011 
Nyíregyháza 1011 0001 0001 
Pécs 1100 0001 0001 
Salgótarján 0001 0000 0001 
Sopron 0010 0010 1011 
Szeged 1110 0001 0001 
Székesfehérvár 1110 1111 1110 
Szekszárd 1111 0001 0001 
Szolnok 1110 0001 0001 
Szombathely 1110 1011 0011 
Tatabánya 1111 1110 1110 
Veszprém 1110 1011 1011 
Zalaegerszeg 1110 0011 0011 
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Competitiveness of the studied settlements and their catchment areas, 2001/2011 
Capital city, county towns Central settlement 
30-minute 45-minute 
catchment areas 
Békéscsaba 0100 1111 1111 
Budapest 0000 1110 1110 
Debrecen 0110 1111 1011 
Dunaújváros 0000 1111 0000 
Eger 0100 1111 1111 
Érd 1110 0000 0000 
Győr 0000 1100 1101 
Hódmezővásárhely 0000 0100 1100 
Kaposvár 0000 1011 1001 
Kecskemét 0100 1111 0000 
Miskolc 1110 1111 1011 
Nagykanizsa 0000 1111 1011 
Nyíregyháza 1110 1011 1011 
Pécs 0100 1111 1111 
Salgótarján 0000 1111 0011 
Sopron 0000 0001 0000 
Szeged 0100 1111 1111 
Székesfehérvár 0000 1100 0000 
Szekszárd 0100 0101 1101 
Szolnok 0000 1111 1111 
Szombathely 0000 0001 0001 
Tatabánya 1100 1100 0000 
Veszprém 0100 1101 0101 
Zalaegerszeg 0100 1101 0001 
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